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§29. Chaotic Behavior of Ion Flux in the 
Double Plasma Ion Sheath 
Hirose, K., Kamimura, T., 
Hatori, T. (Kanagawa Univ.) 
Various chaotic phenonlena in plasnlas 
have been reported for experinlenta.l setups 
such as the beanl-plasnla systenls 1) 2), and 
double plasnla devices 3) 4). Yet, few quali-
tative analysis have been carried out for these 
experinlentally observed chaos phenolnena. 
We report theoretical analysis of the chaotic 
behavior observed grid current in the double 
plasma device. 
The double plas111a device is consist of the 
two cylindrical chambers separated by the' 
mesh grid at the center so that in the two re-
gions plaslna para111eters such as particle den-
sity and telnperature are controlled at differ-
ent values, with external alternating electric 
field inlposed on the device. In the vicinity of 
the grid, ion sheath scales the rapid variation 
of the potential difference. Since the both 
side of the grid have different plasma para111-
eter, we have aSY111111etric ion sheath potenti~.l 
~.s illustrated in Fig.1. Here, the aSYln111etric 
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Fig. 1 : Potential model for double plasma device 
sheath potential accelerates plasnla par-
ticle so that steady current is sustained in 
the grid region. The aSYI11I11etric ion sheath 
potential traps ion particle, preventing the 
steady current flow and thus induce chaotic 
current fluctuation. Following this scenario, 
Kono et al. 5) have undertaken theoretical 
analysis of the chaotic phenonlena in the dou-
ble plasnla device. 
In the present investigation, we will con-
struct theoretical nlodel for the ion sheath po-
tentia.l with accounting the Child-Langnluir 
law for the strong ion sheath electric field 
and study nlechanislll of the chaotic transi-
tion process. It is particularly interesting to 
carry out detailed nUI11erical analysis for the 
equation of l1lotion of ion with realistic poten-
tial 11l0del for the experinlental syste11l, and 
exa111ine the results in conlparison with the 
characteristic feature of the chaotic proper-
ties in the standard theory of the dissipative 
syste11ls such as known for the Henon 11lap-
ping 6) 7). El1lployingthe standard technique 
for the studies of te111pora.l evolution of dissi-
pative systelns, we have observed the appear-
ance of the strange attractors.' 
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